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(54) Interconnector electrically connecting plurality of electronic device elements, fabrication 
method thereof, and Join apparatus thereof 



(57) An interconnector (1) includes a front surface 
electrode connecting portion (2) connected to a front 
surface electrode of a solar cell, a back electrode con- 
necting portion (3) connected to a t>ack electrode of 
another solar cell adjacent to the solar cell, and a stress 
relief portion (8) absorbing displacement generated 
between the front surface electrode connecting portion 
(2) and the back electrode connecting portion (3). A plu- 
rality of notches (4) are formed at the front surface elec- 
trode connecting portion (2) and the back electrode 
connecting portion (3). Since tiie front surface electrode 
connecting portion (2) and the back electrode connect- 
ing portion (3) have notches (4). an area sufficient for 
welding can be ensured. Reliability at the joining portion 
of the interconnector (1) can be improved. Also, the 
interconnector (1) can be reduced in size to allow reduc- 
tion in cost. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to an intercon- 
nector to electrically connect a plurality of electronic 
device elements in a serial direction or a parallel direc- 
tion. Particularly, the present invention relates to a pla- 
nar type interconnector employed In the connection of 
solar cells for artificial satellites or diodes, a method of 
forming such an interconnector. and a join apparatus 
thereof. 

Description of the Bad^ground Art 

[0002] The current consumed energy worldwide 
corresponds to an enormous amount, which is mainly 
sgpplied by fossil fuel such as oil or the lil^e. it is 
expected that the fossil fuel will be exhausted in the 
near future if the energy consumption increases at the 
current rate. 

[0003] In these few years. Intensive research of the 
technology utilizing Inexhaustible and clean solar 
energy has been in progress as the energy source to 
replace the fossil fuel. Development of solar cells can be 
referred to as one major technique thereof. In general, 
the plurality of solar cells constituting the solar battery 
are arranged adjacent to each other. An interconnector 
formed of a small piece of metal is provided in order to 
electrically connect the solar cells in the serial or pared- 
lei direction. 

[0004] An interconnector includes a stress relief 
portion that absorbs displacement generated between 
solar cells connected to each other, and at least two 
connecting portions connected to the solar cells. The 
invention disclosed in Japanese Patent Laying-Open 
No. 4-298082 and the invention disclosed in Japanese 
Utility Model Laying-Open No. 1-125563 can be enu- 
merated as conventional art related to such an intercon- 
nector. 

[0005] Rg. 1A schematically shows a structure of 
an interconnector disclosed in Japanese Patent Laying- 
Open No. 4-298082. This interconnector 101 includes a 
front surface electrode connecting portion 121, a back 
electrode connecting portion 122, and a stress relief 
portion 1 1 0. As shown In Fig. 1 B, front surface electrode 
connecting portion 121 and back electrode connecting 
portion 122 have a mesh structure. 
[0006] The interconnector disclosed in Japanese 
Utility Model Laying-Open No. 1-125563 includes a first 
stress absorption portion having a plurality of permea- 
ble holes arranged in the row direction with respect to 
the interconnector, and a second stress absorption por- 
tion having a plurality of permeable holes arranged in 
the column direction. 

[0007] In order to withstand the displacement gen- 



erated between adjacent solar cells, an area for con- 
necting or welding sufficient for the connecting portion is 
. required in joining the connecting portion of the inter- 
connector with the electrode portion of the solar cell. In 

5 the inventions disclosed in the aforementioned Japa- 
nese Patent Laying-Open No. 4-298082 and Japanese 
Utility Model Laying-Open No. 1-125563, a mesh open- 
ing or permeable hole is provided at the connecting por- 
tion of the Interconnector. Connection with the electrode 

10 portion of the solar cell was effected using the opening 
or permeable hole. In order to ensure a connection area 
sufficient for the connecting portion of the interconnec- 
tor, the area of the connecting portion of the intercon- 
nector will become larger. In solar cells for artificial 

T5 satellites, there is a problem that increase in the area of 
the connecting portion will raise the cost since noble 
metal such as gold, silver or the like is generally used as 
the material of the interconnector. Increase in the area 
of the connecting portion of the interconnector will also 

20 reduce the light-receiving area of the solar cell. As a 
result tiiere is a problem that the efficiency and output 
of the solar cell will be degraded. 
" [0008] The provision of a mesh opening or permea- 
ble hole at the connecting portion of the interconnector 

25 wilt become the cause of crushing the mesh opening or 
' permeable hole when welding is effected using a weld 
electrode of a large width. When pressure is applied 
with the weld electrode in contact with the residual por- 
tion of the mesh opening or permeable hole, i.e. the 

30 remaining metal portion for welding, stress concentra- 
tion occurs at that portion to become the cause of dam- 
aging the solar cell. For the reliability of the weld portion, 
welding was effected on one connecting portion 
between the interconnector and the solar cell using a 

35 small weld electrode of a small width. If the area of the 
connecting portion of tiie connector is increased, weld- 
ing must be effected many times on one connecting por- 
tion when a small weld electrode Is used. A tremendous 
amount of time will be required for welding to degrade 

40 the productivity. 

[0009] There was also problem that the process of 
etching is required to form the mesh opening or perme- 
able hole at the connecting portion of the interconnec- 
tor. resulting in increase of the processing cost. In the 

45 case where etching is applied on the connecting portion 
of the interconnector, automation cannot be facilitated 
since it is extremely difficult to work on components of a 
continuous form. Even if a continuous interconnector is 
formed by working on a continuous form, there v\as a 

50 problem that the cost of the interconnector is increased. 
[001 0] In the case where a continuous interconnec- 
tor cannot be formed, each produced interconnector 
must be accommodated in a pedlet or the like individu- 
ally Extra space to install the pallet is required. There is 

55 also the possibility that the produced interconnector 
may be lost if small in size. 
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SUMMARY OF THE INVENTION 

[0011] An object of the present invention is to pro- 
vide an Interconnector reduced in size and cost, and 
that has high productivity. 5 
[0012] Another object of the present invention is to 
provide an interconnector that fadlttates the connecting 
task with a solar cell, and that can prevent reduction in 
the efficiency and output of the solar ceil. 
[001 3] A further object of the present invention is to io 
provide a method of forming an interconnector that 
allows automated connection between an interconnec- 
tor and a solar cell. 

[001 4] Still another object of the present invention is 
to provide a join apparatus that allows automatic con- is 
nection between an interconnector and a solar cell. 
[001 5] According to an aspect of the present inven- 
tion, an interconnector includes a first connecting por- 
tion connected to an electrode of a first electronic 
device element, a second connecting portion connected so 
to an electrode of a second electronic device element 
adjacent to the first electronic device element, and a 
stress relief portion absorbing displacement generated 
between the first and second electronic device ele-" 
ments. At least one of the first and second connecting 2S 
portions includes one or more notches. 
[0016] Since at least one of the first and second 
connecting portions includes at least one notch, suffi- 
cient weld area can be provided to allow increase of the 
reliability at the connecting portion of the interconnector. 30 
Also, the connector can be reduced in size to lower the 
cost. 

[0017] According to another aspect of the present 
invention, a method of forming an interconnector that 
connects a first electronic device elemeht with a second 35 
electronic device element adjacent to the first electronic 
device element is provided. The method includes the 
steps of forming a plurality of interconnectors by press- 
working on a continuous sheet-like material, and 
accommodating the continuous sheet-lihB material 4o 
where the plurality of interconnectors are formed in a 
reel. 

[0018] Since the continuous sheet-like material is 
subjected to press-working to form a plurality of inter- 
connectors and accommodated in a reel, supply of the 4s 
interconnector can be automated to allow automatic 
connection between an interconnector and a solar cell. 
[0019] According to a further aspect of the present 
invention, a join apparatus include a sever unit to cut off 
an interconnector formed at a continuous sheet-like so 
material, a first convey unit to convey the interconnector 
cut off by the sever unit, a second convey unit to convey 
an electronic device element, and a join unit to join the 
interconnector conveyed by the first convey unit with the 
electronic device element conveyed by the second con- ss 
vey unit. 

[0020] Since the join unit joins a connector and a 
solar cell after the sever unit cuts off the interconnector 



formed on a continuous sheet-like material, the join 
between an interconnector and a solar ceil can be car- 
ried out automatically. 

[0021] The foregoing and other objects, features, 
aspects and advantages of the present invention will 
become more apparent from the following detailed 
description of the present invention when taken in con- 
junction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] 

Rgs. 1 A and 1 B are diagrams to describe a conven- 
tional interconnector. 

Rg. 2 shows an appearance of an interconnector 
according to a first embodiment of the present 
invention. 

Rg. 3 shows the case where an interconnector 1 is 
connected to a solar cell. 

Rga 4A-4E show other examples of sin appear- 
ance of interconnector 1 . 

Fig. 5 shows the case where an interconnector of a 
second embodiment is connected to a solar cell. 
Rg. 6 is a table showing the measured values of 
strength when interconnector 1 is welded to a solar 
cell. 

Rg. 7 is a diagram to describe the relationship 
between the length of a notch 4 and the width of a 
weld electrode 37. 

Rgs. 8A-8C show the relationship between each 
size of interconnector 1 and the weld strength. 
Rg. 9 shows the formation of an interconnector 
group 15 at a continuous sheet-like material. 
Rg. 1 0A Is a diagram to describe a broad projection 
formed at interconnector 1. 
Rg. 10B shows a schematic structure of an appara- 
tus to remove the broad projection. 
Rg. IOC is a diagram to describe a reel in which a 
continuous sheet-like material where interconnec- 
tor group 15 is formed is accommodated. 
Fig. 1 CD is a sectional view of interconnector 1 
when the broad projection is bent laterally. 
Rg. 11 shows the schematic structure of a join 
apparatus according to a sixth embodiment. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

First Embodiment 

[0023] Referring to Fig. 2. an interconnector 1 
includes a front surface electrode connecting portion 2 
connected to a front surface electrode of a solar cell not 
shown, a back electrode connecting portion 3 con- 
nected to a back electrode of another solar cell adjacent 
in a serial direction with respect to that solar cell, and a 
stress relief portion 8 between front surface electrode 
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connecting portion 2 and back electrode connecting 
portion 3. 

[0024] Stress relief portion 8 absorbs and alleviates 
the displacement generated between front electrode 
connecting portion 2 and back electrode connecting 
portion 3 by being bent at the region of round notches 
40 and 41 . At least one notch 40 extending from the 
opening of Interconnector 1 is provided at front surface 
electrode connecting portion 2 and back electrode con- 
necting portion 3. Notch 4 is formed so that the ratio of 
w1 to w2 (w1 -J- w2) is not more than 1 , where w1 is the 
width of notch 4 and w2 is the width of the joining por- 
tion excluding notch 4 (the width between notches 4, or 
the width from notch 4 to the edge of the joining por- 
tion). 

[0025] Rg. 3 shows the case where interconnector 
1 of Fig. 2 is connected to a solar cell. Front surface 
electrode connecting portion 2 of interconnector 1 is 
connected to the front surface electrode connecting por- 
tion of solar ceil 6 by welding or the like. Back surface 
electrode connecting portion 3 of Interconnector 1 is 
connected to the back electrode connecting portion of 
solar cell 7 adjacent to solar cell 6 in the serial direction 
by welding or the like. Since width w1 of notch 4 formed 
at front surface electrode connecting portion 2 and back 
electrode connecting portion 3 is smaller than width w2 
of the joining portion excluding notch 4. decrease in the 
weld area by notch 4 is small. A weld area large enough 
can be obtained. Thus, sufficient mechanical join 
strength between interconnector 1 and solar cell 6 or 7 
can be obtained. 

[0026] The influence of the residual stress during 
welding can be dispersed since the connecting portion 
is divided by notches 4. In the case where the solar cell 
is greatly displaced due to the effect of the thermal 
stress or external force during production to result in 
generation of a crack 10 at tiie connecting portion (for 
example, at front surfoce electrode connecting portion 
2) of interconnector 1 , further development of tine crack 
can be suppressed by notch 4. Therefore, degradation 
of the reliability of weld portion 5 of interconnector 1 can 
be prevented. 

[0027] Interconnector 1 of the present embodiment 
is not limited to the configuration shown in Fig. 2. A con- 
figuration shown In Figs. 4A-4E, for example, may be 
employed. An interconnector la of Fig. 4A has the 
depth of the notch in front surface electrode connecting 
portion 2 and back electrode connecting portion 3 grad- 
ually increased. An interconnector lb of Fig. 4B has the 
notch of front surface electrode connecting portion 2 
and back electrode connecting portion 3 formed oblique 
with respect to the connecting portion. An interconnec- 
tor 1c of Fig. 4C has the notch formed in tine lateral 
direction of front surface electrode connecting portion 2 
and back electrode connecting portion 3. An intercon- 
nector Id shown in Fig. 4D has notches formed in a zig- 
zag manner at front surface electrode connecting 
portion 2 and back electrode connecting portion 3. An 



interconnector 1e of Rg. 4E has the number of stress 
relief portions between front surface electrode connect- 
ing portion 2 and back electrode connecting portion 3 
increased. 

5 [0028] According to the interconnector of the 
present embodiment, the weld area is not reduced by 
notch 4 and of a sufficient area can be obtained to allow 
reduction in the size and cost of an interconnector. Also, 
the influence of the residual stress during welding can 

10 be dispersed since the connecting portion is divided by 
notches 4. Therefore, reliability at the connecting por- 
tion can be inproved. 

Second Embodiment 

15 

[0029] Fig. 5 shows the case where an interconnec- 
tor of the present embodiment is connected to a solar 
ceil. The configuration of the interconnector of the 
present embodiment is identical to that of tfie intercon- 

20 nector shown in Rg. 2 or 4. Therefore, detailed descrip- 
tion tiiereof will not be repeated. 
[0030] In a solar cell 12, a rod-like front surface 
- electrode 11 is elongated laterally. Therefore, a join 
area of a certain level can be ensured even if the dis- 

25 tance of the connecting portion of solar cell 12 in the 
vertical direction is reduced. It is therefore possible to 
reduce the element of decreasing the light-receiving 
area of solar cell 12. Thus, the efficiency and output of 
solar cell 12 can be further improved. 

30 

third Enr^bodiment 

[0031] The configuration of an interconnector 
according to a third embodiment of the present inven- 

35 tion is identical to that of the interconnector shown in 
Fig. 2. The connection between the interconnector of 
the present embodiment and a solar cell is similar to 
tiiat of Fig. 3 or 5. Therefore, detailed description of the 
same structure or function will not be repeated. 

40 [0032] In the joining operation of interconnector 1 
witii a solar cell 12 by welding, a plurality of interconnec- 
tors 1 are joined to solar cell 12 to connect adjacent 
solar cells. The welding is generally carried out by a pair 
of weld electrodes arranged in parallel. However, when 

45 a mesh opening or permeable hole is provided at the 
connecting portion of the interconnector as described in 
the conventional art, the weld electrode must be 
pressed against the joining portion of the interconnector 
with a great force if the width of the weld electrode is 

so increased. This may cause stress concenti-ation at the 
metal-remaining portion for welding to damage the solar 
cell. Conventionally, welding was carried out using one 
pair of small weld electrodes urged a plurality of times. 
[0033] Interconnector 1 of the present embodiment 

55 can have the area of the connecting portion increased. 
Even if welding is carried out using a weld electrode of 
a large width, the stress concentration at the connecting 
portion of interconnector 1 is small. Therefore, solar cell 
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12 will not be damaged. 

[0034] Fig. 6 Is a table of the strength measured 
when interconnectors 1 of the present embodiment are 
welded at one time with a weld electrode of a large, 
width. The solar cell was of a cell type BSR (Back Sur- 
face Reflector) with a thickness of 0.15 mm. The pad 
size of the weld portion was 1 .5 x 2.5 mm^. The ratio of 
width w1 of notch 4 of the connecting portion to width 
w2 of the joining portion excluding notch 4 was 1 .0. Sil- 
ver system material was employed for interconnector 1 . 
Four notches were provided with w1 = 0.25 mm. w2 = 
0.25 mm and a slit length of L = 0.9 mm. The values in 
the table show the result of such a solar cell connected 
with interconnectors 1 by one-time welding, and sub- 
jected to a 45" tensile test. A weld electrode of 0.3 x 2.7 
mm^ was used. 

[0035] The tensile test was carried out on three 
solar cells of cell numbers 1 -3. It is appreciated from the 
table of Rg. 6 that the smallest value of the tensile 
strength was 985 g. The conventional standard of the 
tensile strength of a solar celt is at least 500 g. There- 
fore, this condition is satisfied sufficiently. 
[0036] Fig. 7 is a diagram to describe the dimension 
of the weld electrode. In welding interconnector 1 to 
solar cell 6. a pair of weld electrodes 37 is used. A gap 
g of approximately 0.1-0.3 mm is provided for the pair of 
weld electrodes 37. When gap g is 0.1 mm, the total 
width T of the pair of weld electrodes 37 is 0.7 mm. The 
length from the edge of interconnector 1 to weld elec- 
trode 37 is the positioning dimension Y 
[0037] When interconnector 1 is to* be welded with 
solar cell 6. the slit length L of interconnector 1 is repre- 
sented byL = T+ a+ Y, where a is the length from the 
end of weld electrode 37 to an end 38 of notch 4. When 
Y takes a constant value, the dimension of slit depth L is 
defined by the value of a. Fig. 8A shows the relationship 
between value a and the weld strength as a result of the 
measurement of the weld strength after welded inter- 
connector 1 is subjected to a thermal shock test. Y is set 
to 0.3 mm, and the cycle of — ^196 °C -130 ®C was car- 
ried out 1,000 times for the thermal shock test. It is 
appreciated from Fig. 8A that a weld strength of at least 
500 g is obtained by at least a = 0 mm. A thermal shock 
test was carried out while altering dimension Y in the 
range of —0.3-3 mm. The welded strength after the 
test was identical to that of Y = 0.3 mm. Therefore, slit 
length L of notch 4 is to be at least (width T of the weld 
electrode + positioning dimension Y). 
[0038] A silver sheet of 30 \im in thickness was 
employed In the present embodiment. It is appreciated 
that a weld strength of at least 500 g can be obtained if 
the thickness of the silver sheet is at least 5 pxn as 
shown in Fig. 88. If the thickness of the silver sheet is 
1 00 \im or more, the cover glass, if attached to solar ceil 
6, rs inclined to cause generation of an unattached por- 
tion between the cover glass and solar cell 6. whereby 
solar cell 6 or the cover glass was damaged in connect- 
ing solar cells 6 with each other in series or in parallel by 



welding. Therefore, a test for an interconnector of 100 
nm or greater in thickness was not carried out. 
[0039] Fig. 8C shows the relationship between the 
total of the length of the weld portion and the weld 

5 strength when the weld strength was measured after 
welded interconnector 1 was subjected to a thermal 
shock test. The total length of the weld portion is the 
weld portion length w2 x (number of notches 4 + 1). 
When the weld portion total lengtii (weld portion length 

w w2 X (number of notches 4 + 1)) is at least 0.8 mm, a 
weld strength of 500 g is obtained as shown in Fig. 8C. 
Here, the number of notch 4 is 1. More specifically, suf- 
ficient strength can be obtained if interconnector 1 has 
at least one notch, and the length of the weld portion is 

IS at least 0.8 mm. 

[0040] According to the interconnector of the 
present en±»odiment, a weld strength of a sufficient 
level can be obtained by setting the length and the 
number of notches 4 appropriately. 

20 

Fourth Embodiment 

[0041] Fig. 9 shows an example of an interconnec- 
tor according to a fourth embodiment of tiie present 

25 invention. Rg. 9 corresponds to interconnector 1 of the 
first embodiment shown in Rg. 2, formed at a continu- 
ous sheet-like material. Interconnector 1 of the present 
invention is formed repeatedly at a continuous sheet- 
like material by press working. By severing two cut away 

30 sections 14, one interconnector 1 can be retracted. 
[0042] When a mesh opening or permeable hole is 
to be provided in the connecting portion of the intercon- 
nector, a connector must be fabricated one by one since 
it Is necessary to form the mesh opening or permeable 

35 hole by etching. In contrast to the conventional intercon- 
nector that does not allow continuity to negate reduction 
In cost, interconnector group 15 of the present embodi- 
ment can be formed by press working. Therefore, the 
cost can be lowered. 

40 [0043] Interconnector group 15 of the present 
embodiment having a length of at least 10 m can be fab- 
ricated easily. Interconnector group 15 can be accom- 
modated wound in a reel 20' as shown in Fig. IOC. 
Several ten thousand interconnectors 1 are acoommo- 

45 dated in reel 20*. Therefore, the space for storage can 
be reduced than tfie conventional case where intercon- 
nectors are accommodated in a pallet The number of 
interconnectors 1 can be identified by identifying the 
length of interconnector group 15. Therefore, adminis- 

50 tration of interconnectors 1 is extremely simple. 

[0044] A pilot hole 13 (refer Rg. 9) for positioning is 
provided with respect to interconnector group 15. The 
position of forming interconnector group 15 is deter- 
mined according to pilot holes 13. Therefore, automa- 

55 tion of the weld task is possible as will be described 
afterwards. Description of forming interconnector 1 of 
Fig. 1 continuously has been provided. However, the 
present embodiment is applicable to interconnectors 
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1a-1e shown in Figs. 4A-4E. Furthermore, formation of 
interconnector group 15 is not limited to press working, 
and etching or the like may be employed instead. 
[0045] According to the interconnector of the 
present embodiment, the cost can be reduced since 
interconnector group 1 5 is formed by press working. 

Fifth Embodiment 

[0046] Fig. 1 0A is a diagram to describe a broad 
projection (burr) generated In forming interconnector 
group 15 of Fig. 9 by press working. Rg. IDA shows a 
cross section of the formed Interconnector 1. When 
interconnector group 15 is formed by press working, a 
broad projection 22 is generated between interconnec- 
tor 1 and drop portion 16. If interconnector 1 is con- 
nected to a solar cell with broad projection 22 still 
formed, a scratch or crack may be generated in the 
cover glass that covers the solar cell or in the base plate 
that secures the solar cell when the solar cell is 
deformed by heat It was therefore necessary to distin- 
guish the front surface from the back surface of inter- 
connector 1 to prevent any scratches or cracks as much 
as possible. 

[0047] Rg. 10 is a diagram to describe an appara- 
tus removing broad projection 22 of interconnector 1 
according to the fifth embodiment of the present inven- 
tion. This apparatus Includes a reel 20 in which continu- 
ous sheet-like material 1 9 is stored, a press work die 21 
forming interconnector group 15 at a continuous sheet- 
like material 19, a flat punch 17 to crush projection 22, 
and a reel 20* accommodating the formed interconnec- 
tor group 15. 

[0048] By the move of press work die 21 and punch 
17 in the direction of an^ow 18, interconnector 1 is 
formed at sheet-like material 19 on press work die 21 , 
and also broad projection 22 generated around inter- 
connector 1 is crushed In the die by punch 17 located 
downstream. 

[0049] When the thickness of the sheet is small, 
projection 22 generated at the cross section of intercon- 
nector 1 shown in Fig. IDA has a length of approxi- 
mately 10-50 % the sheet thickness depending upon 
the material. For example, when the material is silver 
and the thickness is 30 {xm. the height 36 of broad pro- 
jection 22 is approximately 15 {im when press working 
is carried out. 

[0050] It is known that projection 22 generally 
becomes harder than the hardness of the parent mate- 
rial by work-hardening. Solar cells used for artificial sat- 
ellites are susceptible ' to severe temperature 
environment under the usage status. It is required that 
such solar cells can withstand the thermal cycle condi- 
tion of several thousand to several ten thousand cycles 
at — 140 '"C - +100 °C. Since the interconnector 
expands/contracts under such a severe environment, 
there is a possibility that the substrate or the cover glass 
of the solar cell is damaged by broad projection 22 to 



result in breakage of the panel per se, in the worst case. 
It is therefore, necessary to remove or bend laterally this 
broad projection 22. 

[0051 ] As mentioned above, the length of projection 

5 22 that is generated becomes approximately 15 \im 
when the sheet thickness is 30 ^m. High accuracy is 
required for the vertical-motion press machine and the 
bottom dead center of the die In the case where projec- 
tion 22 is to be crushed by press working. In the conven- 

10 tional press machine, a bottom dead center accuracy of 
only ± 10 |im could be achieved. Howeyrer, it has 
become possible to achieve a bottom dead center accu- 
racy of ± 1 -2 fini in accordance with improvement of the 
press technique. Using a press machine having a bot- 

15 tom dead center accuracy of ± 1 ^ in the present 
embodiment, projection 22 can be bent laterally as 
shown in the cross sectional view of Rg. 10D to sup- 
press the height 36 of projection 22 to be not more than 
1 \xm. As a result of carrying out a thermal shock test 

20 under the above-described ennbodiment using an inter- 
connector formed according to tiie present embodi- 
ment, it was confirmed that the cover glass or substrate 
- were not broken or damaged. 

[0052] By removing broad projection 22 and elimi- 

25 nating the difference between the front side and the 
back side of interconnector 1 , fabrication of a solar cell 
panel Is facilitated and reliability thereof is improved. 
More specifically, removal of broad projection 22 in 
interconnector 1 prevents generation of scratches and 

30 cracks in the cover glass covering the solar cell panel or 
in the base plate securing the solar ceils when tiie solar 
cell panel is deformed by heat. Thus, reliability of the 
solar cell panel is improved. 

[0053] As shown in Rg. IOC, the formed intercon- 
35 nector group 15 is accommodated and stored in reel 
20*. Reel 20' in whk:h Interconnector group 15 is accom- 
modated is used in the fabrication of a solar cell panel 
as will be described afterwards. 
[0054] According to the apparatus of the present 
40 embodiment, broad projection 22 of interconnector 1 is 
removed. Therefore, generation of scratches and cracks 
in the cover glass covering the solar cell panel and the 
base plate fixing the solar cells during deformation of 
the solar cell panel caused by heat can be prevented. 

45 

Sixth Embodiment 

[0055] Fig. 1 1 is the diagram to describe a sche- 
matic structure of a join apparatus of a solar cell panel 

50 according to a sixth embodiment of the present inven- 
tion. This join apparatus includes a sever device 27 sev- 
ering interconnector group 1 5 accommodated in reel 20* 
to cut off interconnector 1 , a reel 20" winding and col- 
lecting sheet-like material 35 after interconnector 1 is 

55 cut off therefrom, a convey stage 29 conveying the cut 
off interconnector 1. a welding machine 26 welding 
interconnector 1 to a solar cell 23, a welding stage 33 on 
which solar cell 23 and interconnector 1 are mounted 
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when welded by welding machine 26, a cell cassette 24 
in which solar cells 23 are accommodated, a cell convey 
device 30 conveying solar cells 23. and a positioning 
camera 34 installed above welding stage 33. 
[0056] Sever device 27 is provided with a sever unit s 
28 formed of a die end. an edged tool and the like to cut 
off interconnector 1 by severing two regions of intercon- 
nector group 15 shown in Fig. 9 with sever unit 14. At 
convey stage 29, Interconnector 1 that is cut off is held 
by a convey hand 31 provided below to be conveyed on 
welding stage 33. In cell convey device 30, solar cell 23 
accommodated in cell cassette 24 is held by a cell con- 
vey hand 32 to be transported on welding stage 33. 
[0057] Positioning camera 34 shoots the region 
at>ove welding stage 33, whereby convey hand 31 and 
cell convey hand 32 are controlled so that connecting 
portion 3 of interconnector 1 and the connecting portion 
of solar cell 23 are placed at a predetermined position. 
Following the positioning between interconnector 1 and 
solar cell 23, welding machine 26 controls a weld elec- 
trode 25 to apply welding as shown in Fig. 3 or 5. Inter- 
connector 1 and solar cell 23 subjected to welding are 
transported by celt convey device 30 again to be stored 
in cell cassette 24. Since positioning is effected by pilot 
hole 13 in the generation of interconnector group 15, it 
is not necessary to carry out positioning again on weld- 
ing stage 23 after interconnector 1 severed by sever 
device 27 is conveyed by convey stage 29. 
[0058] According to the join apparatus of the 
present embodiment, interconnector 1 is severed from 
interconnector group 15 stored in reel 20* and then 
welded to solar cell 23. It is therefore possible to auto- 
mate the welding process between interconnector 1 and 
solar cell 23. A join apparatus can be realized by a sim- 
ple structure. 

[0059] Although the present invention has been 
described and illustrated in detail, it is clearly under- 
stood that the same is by way of illustration and example 
only and is not to be taken by way of limitation, the spirit 
and scope of the present invention being limited only by 
the terms of the appended claims. 



(3) has at least one notch (4). 

2. The interconnector according to claim 1, wherein 
said notch (4) is provided so that a width of the 
notch (4) is not more than a width of a joining por- 
tion excluding the notch (4). 

3. The Interconnector according to claim 1 . wherein 

said electrode of said first electronic device ele- 
ment is an electrode connected to a first con- 
ductivity type. 

said electrode of said second electronic device 
element is an electrode connected to a second 
conductivity type. 

4. The interconnector according to claim 1. wherein 
said interconnector is of a material of silver, and has 
a thickness of 5-100 ^m. 

5- The interconnector according to claim 1, wherein 
said notch (4) has a length greater than a width of a 
weld electrode used in welding said Interconnector. 

6. The interconnector according to claim 1, wherein 
said notch (4) is provided so that a total width of a 
joining portion excluding the notch (4) is at least 0.8 
mm. 

7. A method of forming an Interconnector (1 ) connect- 
ing a first electronic device element and a second 
electronic device element adjacent to said first elec- 
tronic device element, said method comprising the 
steps of: 

forming a plurality of interconnectors (1) at a 
continuous sheet-like material by press work- 
ing, and 

storing the continuous sheet-like material 
where said plurality of interconnectors (1) are 
formed in a reel. 
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Claims 

1. An interconnector comprising: 4S 

a first connecting portion (2) connected to an 
electrode of a first electronic device element, 
a second connecting portion (3) connected to 
an electrode of a second electronic device ele- so 
ment adjacent to said first electronic device 
element, and 

a stress relief portion (8) absorbing displace- 
ment generated between said first electronic 
device element and said second electronic 55 
device element, 

wherein at least one of said first connecting 
portion (2) and said second connecting portion 



8. The method of forming an interconnector according 
to claim 7, further comprising the step of crushing a 
broad projection (22) formed around an intercon- 
nector (1). 

9- The method of forming an interconnector according 
to claim 7. further comprising the step of determin- 
ing a position of forming said plurality of intercon- 
nectors (1) according to a pilot hole (13) formed at 
said continuous sheet-like material. 

10. The method of forming an interconnector according 
to claim 7, wherein said interconnector (1) com- 
prises 

a first connecting portion (2) connected to a 
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first electrode of said first electronic device ele- 
ment, 

a second connecting portion (3) connected to a 
second electrode of said second electronic 
device element, and 

a stress relief portion (2) absorbing displace- 
ment generated between said first electronic 
device element and said second electronic 
device element. 

wherein at least one of said first connecting 
portion (2) and said second connecting portion 
(3) has at least one notch (4). 

11 . A join apparatus comprising: 

a sever unit (27) to sever an interconnector (1) 
formed at a continuous sheet-like material, 
a first convey unit (29) to convey an intercon- 
nector (1) severed by said sever unit (27), 
a second convey unit (30) to convey an elec- 
tronic device element (23), and 
a join unit (26) to join an interconnector (1) con- 
veyed by said first convey unit (29) with an 
electronic device element (23) conveyed by 
said second convey unit (30). 

12. The join apparatus according to claim 11, wherein 
said interconnector (1) comprises 

a first connecting portion (2) connected to an 
electrode of a frst electronic device element, 
a second connecting portion (3) connected to 
an electrode of a second electronic device ele- 
ment, and 

a stress relief portion (8) absorbing displace- 
ment generated between said first electronic 
device element and said second electronic 
device element. 

wherein at least one of said first connecting 
portion (2) and said second connecting portion 
(3) has at least one notch (4). 

13. The join apparatus according to claim 12, wherein 
said notch (4) is provided so that a width of a notch 
(4) is not more than a width of a joining portion 
excluding the notch (4). 

14. The join apparatus according to claim 12, wherein 
said electrode of said first electronic device element 
is an electrode connected to a first conductivity 
type, and 

said electrode of said second electronic device 
element is an electrode connected to a second 
conductivity type. 

15. The join apparatus according to claim 12. wherein 
said interconnector (1) is of a material of silver, and 



has a thickness of 5-100 ^m. 

16. The join apparatus according to claim 12, wherein 
said notch (4) has a length greater than a width of a 

5 weld electrode used in welding said interconnector 
(1). 

17. The join apparatus according to claim 12, wherein 
said notch (4) is provided so that a total width of a 

10 joining portion excluding the notch (4) is at least 0.8 
mm. 
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